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Fig. 2. 
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h r^ N f" h """°" 6 "WHS t 1 "ciu f l| n °f 8 !f ■"■*•« «l ect ed RXA from 
with the TKF receptor cDNA r?™if I il " ,l8centa and spleen hybridised 
(lanes 4-6) „. hybridised ^f* 1 "«■"»*). The So u ther„ Wot 

(5 pe per lane) « a3 digested vitn m Pt °)V " Uman ^"on,ic DMA 
EcoRI (lane. 6 ) * " Wlth Ps tKlane «>, Hind 111 (i ane 5 ) and 
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Fig A. 
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Panel I B hX%^ e S %^^\%™ ° n TNF bindi "* biological activity, 
with a cDXA encoding^^^r^^r^K ^ C ° B ' ? C£US <™"«»d 
circles) or mock trfn^ up^c^Von ^l^- <™" d ' cl °-<* 

cells. Panel B shows the effects D LL V Jl ~™F binding to U937 
killing of WEHI J6* (cloL llTlLf »«Per«t.nts on TKF mediated 

in Materials and Methods ~'" ys VB " Permed a S described 
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flM.YPBTTTnF Awn „ rr 
The present invention relates 
and their use. 'elates to reco»b inant proteins 

-ne S „ ^ inauces the ^::T.t o L::: y Bi T:r cei1 
===: - 

caehectin- since it ie the pre(Joninant resDonBlhl 
or to toxicity m gram-negative seosic 

=S ~ — ■ — ~ r • 

IfcelT* Pre6enCe ° f TKP ■» • wide variety 

of cell types. Although these recentor. =~ Y 
« limited nwnbers U ooo - in nn„ expressed in 

because 6 "!;; 1 ' bi ° I<>9lCal to ™*> 

because both are recogniaed by the same receptor. 

- L ™n; c eT ral lab ° rat0ries **ected heterogeneity 

leasl tlTrf PreParatlonS ' *" d «-e proposed that at 
least two distinct cell surface molecules bind TNTa r 
3B Edition, both o f these receptors appear to "e ^.J" 
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,Tl C ^ IS ln S ° 1UbIe £0rm ' " TKF bil >"«* Proteins of 

a-7 utr rr been isoiatea <™ ^ p u ri „r: n r eerun 

U 3, Thxs soluble extracellular domain retains the 
capacity to bind ligand with high affinity. 

the^r "° W i eXPreSBed * corresponds to 

the extracellular domain of a human TNFa receptor. 
Further, this polypeptide is secreted as . soluble 
and is capable of binding human TNF«. T he polypeptide 

10 has a significant causative role. 

Accordingly, the present invention provide a 
polypeptide having the amino acid sequence (i) - 
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_ „ w wnitn numan TMFtt is capable Of 

binding and whose amino acid sequence has a degree of 
homology of 90% or more with the sequence (I) 

The invention also provides a DKA sequence which encodes 
this polypeptide. The DMA sequence may be: 

CTG GTC CCT CAC CTA GGG GAC AGS GAG AAG AGA CAT AGT GTG TGT 
CCC CAA GGA AAA TAT ATC CAC CCT. CAA AAT AAT TCG ATT TGC TGT 
ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC TGT CCA GGC 
CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT GAG AGC GGC TCC Stf 
ACC GCT TCA GAA AAC CAC CTC AGA CAC TGC CTC AGC TGC TCC AAA 
CGA AAG GAA AT G GGT CAG GTG GAG ATC TCT TCT TGC ACA GTG 
GAC CGG GAC ACC GTG TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT 
TAT TGG AGT GAA AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC 
CTC AAT GGG ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC 
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« Joe « £ A T *» ^ GAA AAC GAG TOT 

£ £ Sc Z £ ^ ^ MC ^ ™ "° MC TTG 

The invention further provides . vector which 

In the accompanying drawings: 
Figure 1 shows the nucleotide sequence of «,» 

nuSeot / ""^nucleotide probe i S found at 

nucleotide positions 477-533. 

Figure 2 ie a Northern blot fiance i- 3 , of ao „„ of 

line U«ne l, , placenta (lane 2) and spleen 
hybr.dxsed with the tkf receptor cdna { Li- Eco « ' 

iSTS T thern blot aanee 4 - 6 > — 

with the sane probe. Hunan genonic DNA (5 

digested with Patl (lane 4) Bind ttt „ } * S 

(aane 6) . '* Hind 111 <lane 5 > «nd 

recIS" f Bh ° WS blndln9 cha ««eri S tics of 
recombinant human T«r receptor expressed in COS-7 c e i, 
The direct binding of recombinant ^- Tl ,r a ^ ' " 
transected with prTNFR ie presented in panel a Th 
contain, scatchard analysis derived frc^s Zj?*™ 

with INM eDNA wcre lncubated w . th 12 5l . THF ln 

"iX 0 : T~ C ° n — - —lied ^ „. 
Figure 4 shows the effects of soluble TNF-R on TNF 
hind ing and biolo gical activity. p anel A shows ^effects 
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of supernatant* from Cos-7 cells tr.nsfected with a cDNA 
encoding a soluble form of the TNF receptor (pTKP R !cI 

ssss' °: Book transfected «— 

> of LIT 9 U9 " CellS ' Panel B 8hws *»• effects 

?ciSe la r u fr rnatBnt8 on nediatad kiiiin ^ •« »«r 

Material" \ *' AeMyS We " Perf °" ,ed " — » 
Materials and Methods. 

in order to obtain a derivative of the polypeptide of 
the xnventxon. the amino acid seance shown above may be 
modxfied by one or more amino acid substitutions 
insertions and/or deletions and/or by an extension at 
exther or each end. a polypeptide exposed of such a 
modified sequence must of course still be capable of 

bindxng affxnity for human TNFe of lo' M -l or greater for 

10 M , for example from i0 8 to lo^M-l. when the 
unmodified amino acid sequence shown above is modified 

tlr° l \t d6gree ° f h03n0le ^ ° f =r more or 95% or more 
between the modified and unmodified sequence. 

For example, one or more amino acid residues of the 

ZZlTol ? ^ EUbStitUted - or one or more 

additional amino acid residues may be inserted; provided 
the physicochemical character of the original sequence is 

hydros tetaB ° f Ch0rge denSlty ' fcylrophobicity/ 

hydrophxlicity, size and configuration. Candidate 

substitutions are, based on the one-letter code (Eur. J 
Biochem. 124, 9 -37, i 98 4) : 
A for 6 and vice versa . 



30 V by A, L or G; 
K by R; 

s by T and y^ce. versa .• 

E for D and. yice. versa ; and 

Q by N and vice vexsa. 
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residues. As far »« ^ j residues or up to 5 

as far as extensions are concerned « _ 

sir r."f."~""™ * ■ »«—~^ ™ 

equence, j.. e . a sequence not naturally lim,** * ^ 
» a= id seance a b ove. Such . cni™"^^ »ay 
therefore combine the B Kii^, * ^ ^ 

library f „ !!! \ \ * hUfflan W««t. cDNA 

ary ' for sample a Xgtll library. Such a lib™™ < 

£ s s - « - « « « - CTr GAC _ GAC 

a derivative polypeptide. ffi a y be c^ainT^ use" Z* " 
0 appropriate technic, including restrict J CTL -„ 
endonuclease, insertion of linkers use 1 
ana/or a poaynerase anfl .it.^Jl^J"^ 

' ^ * readUy ™e polypeptide 

encoded by the 8equencc _ fae P £££ 
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and ft* for its abllity to bind speclfioally ^ ^ 

.J?' • XpreS8l ° n 0f a Polypeptide of the invention, an 
expression vector is constructed. An expression vector is 
prepared which comprises a UNA sequence encoding a 
5 polypeptide of the invention and which is capable of 
expressing the polypeptide when provided in a suitable 
host. Appropriate transcriptional and translations! 
control events are provided, including a promoter for the 
DMA sequence, a transcriptional termination site, and 

r mS H a ! i0nal " tart ^ St ° P COd0ne ' DN * ***»e»ce is 

provxded xn the correct frame such as to enable expression 
of the polypeptide to occur in a host compatible with the 
vector. 

* he ""Passion vector is then provided in an appropriate 
15 host, cells harbouring the vector are grown so as to 

enable expression to occur. vector mav be . plaBJoid or 

a viral vector. Any appropriate host-vector system may be 

employed. 

The transformed host may be a proJcaryotic or eukaryotic 
host, a bacterial or yeast host may be employed, for 
example ^ coll or ^ cerev^i^- Insect cells can 
alternatively be used, in which case a baculovirus 
expression system may be appropriate. As a further 
alternative, cells of a mammalian cell line, such as 
Chinese Hamster ovary (CHO) Cells may be transformed. A 
polypeptide glycosylated at ona. two or three of the sites 
shown in Figure l can be obtained by suitable choice of the 
host cell culture. 

The polypeptide of the invention can be isolated and 
30 purified. The polypeptide is soluble. It can be employed 
« the regulation of TNF-mediated responses by binding and 
sequestering the cytokine. The polypeptide can therefore 
-- be used therapeutically to treat disorders such as 

cachexia, sepsis and autoimmune diseases- such as rheumatoid 
35 arthritis. 
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xonnuiated In a pharmaceutical conmositi«„ 
Pharmaceutical exposition also o^JT The 
pharmaceutical^ acceptable carrier or dUuent 

«e extracellular domain of a TOFo ree—tor or a 

therefore be used to treat rheumatoid arthritis 21 
extracenuiar dcain, or a derivative ther.or ef "Lr ot 

used I «■"»« hulna n TNF receptors tTy L 

used. A suitable polypeptide has the anilno acl<J 
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The e aino aeia sequence of an extracellular 
as sequence (II, 8hOMn above be Bod ~ « ™* 

amino acid substitutions i„««,.*4 more 
v. ™««utioi» B , insertions and/or deletions 

^ an ext^sion at either or each end. 

TJlil r \ P 16 ° f bindin9 hUaan typically a 

of 10 M or great:err for example 10 8„-1 ot greater ™ 
affinity may be from 10? to ioiO„-i „ greater. The 

is m9„-i 10 M • for example from ioB 

For example, one or more amino acid residues of the 

additional amxno acid residues may be inserted; provided 
TrllTe :» ic - t -— of the ordinal seLence t 
Jvd^^ ; ln ° f <=har9B ° ensit ^ hydrophobicity/ 

25 slt^T, !r ^ COnfi ^«"on. Candidate 

B ch nS 3re ' baSed ° n the code (Eur , 

Baochem. A^g, 9 _ 37f 1984) . l±,Ur - J ' 

A for g and vise yersq r 
V by A, I, or G; 
K by R; 
30 s by T and yice. Versa . 

E for D and jOge ve^. an „ 
0 by N and nls& versa - 

- nolv^Jr^ 15 reSi<iUeB ^ aMea t0 tte of the 

35 P ! ly T Ptlde ' f ° r ex -P^ «P to U residues or up to 5 
35 residues. As far as extensions are concerned. [ short 
se^ce of up to 50 amino acid res . fiues My 
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either or each terminal. The sequence nay have up to 30 

to 12 residues, for example up to 9 residues or up to 5 
residues may be deleted fro* the c-tenninal of the 
5 polypeptide. 

For this purpose, a polypeptide may be formulated in a 
pharmaceutical composition. The pharmaceutical composition 
also comprises a pharmaceutical^ acceptable carrier or 
diluent. The polypeptide is typically a recombinant 
10 polypeptide in pure form. 

The polypeptide may be administered to a patient by any 
convenxent route. The choice of whether an oral route or a 
parenteral route, such as subcutaneous intravenous or 
intramuscular administration, i 8 adopted; of the dose; and 
of the frequency of administration depends upon a variety 
of factors. These factors include the purpose of the 
admiration, the age and weight of the patient being 
treated and the condition of the patient. Typically 
however, the polypeptide is administered in an amount of 
from i to 1000 M g per dose, more preferably from 10 to loo 
»g per dose, for each route of administration. 
The following Example illustrates the invention. 

EXAMPLE 

1 " Materials Method^ 
25 Reagents 

our^rf lnant hUMn m m Were BU PP"e-« « highly 
purified proteins derived from fc. coli. The specific 

activities of these preparations were approximately 10? 

units/mg. as measured in the murine L929 cell cytotoxicity 

30 assay. The synthetic oligonucleotides were prepared by 

Osvel DNA service (University of Edinburgh) . 

isolation of twf ». a p tor 7fffTrc 

The sequence of a peptide fragment (EMGQVEISst 
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VDRDTVCG) of the TNF binding protein waa used to 
desxgn a synthetic oligonucleotide probe (5 - aag GAG ^ G 

CGC 3 , The 57-aer DNA probe was labelied with 32 p ^ T4 

IT kina9G <»™ Beverly. „A? Jd 

used to scr«,n a placenta cDNA library in A gtl0 (4 .s, . 
Approximately 8 00, 00O phage were transferred to 

I," FilterB were incubated for 2 hours at 42 -c in o 05H 
cT U r/ h ° SPhate ' PH 6 ' 5 ' 2 ° % » sodi um 

? ' MO> ' " Fico11 ' " bovine ee «» 

The^adl l". , ,° ng/,al S ° niCated Balm ° n DN * <«■">■ 

The radiolabeled probe was then added to the filters\io8 

« =P»/»1 final concentration, which were hybridiL" for £° 

chTo^d eM Wer " ^ in 0.06K sodium 

chloride, o.006« sodiua, citrate, 1% SDS at 37 -e and 

!£££\ el T id6ntified b * -^radiography. Ten 

0 size was r t " eS ~ """^ (4) and 

of LSl T*™™ by P-lV-cryl^. gel ele C trop h „re sis 
of EcoRI digested phage DNA. The inserts of two cDNA 

iizizvr*™ usin9 the aideoxy ° to4 - 

Southern and w»w h r n , > , lot , n f , Yntf . 

5 D1 , DNA W " 1SOlated from h ^ lymphocytes by the method of 
Blin and Stafford re, and used for Southern Lot aL^ eis 

in^and^rr dl9eBtCd With " Btric "- endonucleases^L 
England Biolabs) , fractionated on a 1% agarose gel and 

transferred to nitrocellulose. Hybridization aS washing 

IIZT'T^' 1 W *° r Strin96nt — W using a 32T 
labelled preparation of a 600 bp fragment of the TNF 

:r A ' Northern wot anaiysis was «««~ («> 

spleen r ^ "* iS ° lated hUman 

NeJZk r er ° USly PtOVlded ^ C °°P«ative Huaan Tissue 

Network, Bxr»ingh«. At, and a fibroblast cell line ( 293 
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cells) . Following electrophoresis en a formaldehyde 1 2* 



end 
3 1 



5 SS^L^ 1 ^ r ^ in " ^ ^ »™» ™ , l|LlJ 

rZ^lT " ^ ECORI « —I ^to 

10 "l!"^ ^ e **" S8 *°" vector <„, , resulting in 

or the TNF receptor.- the 81 carboxyl terminal residues If 
plasnid construction, a derivative of the TNF 

produced by engineering . terfflinatien j:;z:;t 0 :\t b 
^z^^-j^r^ ohain 

* to 9 ene «te a 300 bp 

n S ? l" 6ite preceded by - tag «• " -t *L 

end. The PGR priaers were 5 'GCTGCTCCAAATGeeeA»»/» , 
S*l Purified and cloned into the TKP r^J^JZ^T 

Sn e l (deSCribed ab ° Ve ' di9eSted " ith ^Sl. 
^ l"^ BnClng that the re 6 «lti» 9 p laBmid 

(pTNFRecd, contained the designed DNA seance 

inJ T reCePt ° r eXpresei ° n Pl*«W. were transected 

a cco": n rt 0 r t a h odi r ted with ^ ioa °* en " etho * <«~> 

activity^ the e 1 LTf! etUrer,e di " cti — The specific 
activity of the "Sl-TNFa was 10-30 „CO W . COS cells 
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into 6 2 ZTlr rB inCUbated f ° r 24 *-» — «« " eded 
into .xx well tissue culture plates < Nun c) at 4.3 x 10* 
cell. pe r well. The ceUs were lncubated 

«dW ^ reCePt ° r eXPrWl ° n — •-"tltTtST* 
radioligand binding for a hour, at 4-c Hon ™ *• 

rris ::i Si - TNra was — - * ™ f a 

iTLSLTi J"~ ° f UWlabelled data 
was analysed by the method of Scatchard (13, 

.* SxSirzr d : rivative ~ anaiysed f ° r inhititi - 

cell* dlB9 *° thS natural ««*fr on human u 937 

COS cells " SUP6rnatant « harvested , 2 hours a"ter 
^ c!^ transacted with pTNFRecd. u,37 cells " x 

10 cells ln 200 ^ were lBcubated i 25 l-TOFo and 

dxlutxons of cos cell media for 2 hours at 4-c c^f! 
then cen trifu ge d through 20% 5UC rose te ~" 

In-ST*™' derivative "as also analysed for 

inhibition of TNFa cytotoxic effects An xiX ^. . 
cytotoxicity assay was performed as descSbt on^e tnf 

P^ecd S " peMat - ts *«■ cos cells transfected with 
IZ2 t transfected control were incubated wiS a 

2. RESUT.Tg 

A^artial -^•old^li^er.rt^^bl^i^Tr^L 
was used to design . synthetle ollgomicleotide 

Idka lS "/T 0 ^ USSd *° "~ a h — P^centa 

SolateT^ W0 ^ J * te "*"»» ***** "ere 

isolated. The nucleotide and deduced amino acid sequences 
of the longest cDNA clone .„ depicted in Flgure a .^c 
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third potential ATG initiation codon occurs at position 156 
of the nucleotide sequence; the first two ATG codons are 
closely followed by termination codons, and the third ATG 
is preceded by the best translation initiation consensus 
5 nucleotides (15) . The cDNA encodes an open reading frame 
of 1365 bases which codes for a polypeptide of 455 
residues. Both of the peptide sequences determined by 
amino acid sequencing were identified in the encoded cDMA 
(17 of 19 and 18 of 19 matching residues) - The amino 
10 terminal end identified for the TNF binding protein 
corresponds to the cDNA encoded sequence beginning at 
residue 41. The first 35 amino acids are generally quite 
hydrophobic and probably represent a signal sequence. 
Residues 35-40 are highly charged (DREKR) and such a 
15 sequence is not typically found in secretory signal 

sequences (16) ; perhaps the natural receptor is processed 
by proteolysis after residue 40 which contains a dibasic 
cleavage site (KR) . Hydropathy analysis of the protein 
sequence predicts a single transmembrane domain of 23 amino 
20 acids. This hydrophobic sequence divides the protein into 
an extracellular domain of 171 residues and a cytoplasmic 
domain of 221 residues. The amino acid composition 
determined for the tnf binding protein (2) corresponds well 
with the predicted composition of the extracellular domain 
25 encoded by the cDNA (results not shown) . The discrepancy 
between the predicted receptor size (40,000 da It one) and 
the size determined by SDS-polyacryl amide gel 
electrophoresis (65,000 daltons, 17-19) is probably due to 
glycosylation; there are four potential N-linked 
30 glycosylation sites in the sequence, three of which are in 
the extracellular domain. The sequence contains a large 
number (16) of cysteine residues, 24 of which are in the 
extracellular domain. The arrangement of these cysteine is 
similar to that of several other cell surface proteins, 
35 suggesting that the TNF receptor is structurally related to 



a family of receptors. 

A Northern blot analysis is presented in Figure 2. The 
32 P-labelled cDNA hybridized to a single predominant band 
of oligo-dT selected UNA from human placenta or spleen. A 
minor larger transcript was also observed in RNA from a 
fibroblast cell line. The size of the hybridizing species 
is 2400 bases, in good agreement with the size of isolated 
cDNA. Also shown in Figure 2 is a southern blot of human 
genomic DNA hybridized with a 600 bp probe from the cDNA. 
in each of the three different restriction digests, only a 
single hybridized signal was observed. Thus the TNF 
receptor that we have isolated appears to be encoded by a 
single gene. 

Expression of recombinant TNF receptor eemi^n^ j n 
mammalian cells 

To confirm that the cDNA shown in Figure l indeed 
encodes the TNF receptor, the cDNA was engineered for 
expression in mammalian cells. The cDNA contains an EcoRI 
site at position 1270 of Figure l. The receptor coding 
sequence was isolated as a 1300 bp EcoRI-fragment 
(containing all but the last ai codons of the cytoplasmic 
domain) and inserted into a mammalian cell expression 
vector containing a cytomegalovirus promoter and SV40 
transcription termination sequences (11) . The resulting 
plasmid was trans fee ted into COS cells which were analyzed 
for tnf receptor expression after three days. As shown in 
Figure 3, the transfected cells specifically bound 
radioiodinated TNFo in a saturable and dose dependent 
fashion. The population of COS cells expressed 
approximately 1 x 10 s receptors per cell. The measured 
binding affinity of recombinant receptors was 2.5 x lO 9 *!" 1 
at 4*C which is in close agreement with natural receptor on 
human cells (18,19). The binding of 12S I-TNFa(l nM) to 
these cells could be inhibited by the addition of 
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unlabelled TMFa or lymphotoxin (Figure 3b) . cos cells 
transfected with just the expression vector did not 
significantly bind "Sl-TNFa (less than 2% of the binding 
seen with the cDNA transfection) . 

The extracellular domain of the TMF receptor is 
naturally shed from cells (1-3). To produce a similar 
recombinant derivative, a stop codon preceding the 
transmembrane domain was engineered into the cDMA by PCR 
mutagenesis. The modified DNA was inserted into the 
expression plasmid and subsequently transfected into COS 
cells. After three days, the COS cell media was tested for 
inhibition of TNFce binding to human U937 cells. As shown 
in Figure 4a, the transfected cell media inhibited up to 
70% of the binding of TNFa. The recombinant TNF receptor 
derivative was next tested for inhibition of TNFa 
biological activity, a sensitive bioassay for TOFa is a 
measurement of cytolysis of mouse WEHI 164 (clone 13) 
cells. The transfected cell media inhibited €0% of TNFa 
cytotoxicity on this cell line (Figure 4b) . Media from 
mock transfected COS cells did not inhibit TNFcr induced 
cytotoxicity or binding. These experiments demonstrate 
that the recombinant extracellular domain of the TNF 
receptor is capable of binding TNF and inhibiting its 
biological activity. 
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homology of 90% more with the sequence (I) . 

15 2. A DNA sequence which encodes a polypeptide as 

defined in claim l. 

3- A DNA sequence according to claim 2, which is; 
CTG CTC CCT CAC CTA GGG GAC AGG GAG AAG AGA GAT ACT CTG TGT 
CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG ATT TGC TGT 
2 0 ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC TGT CCA GGC 
CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT GAG AGC GGC TCC TTC 
ACC GCT TCA CAA AAC CAC CTC AGA CAC TGC CTC AGC TGC TCC AAA 
TGC CGA AAG GAA ATG GGT CAG GTG GAG ATC TCT TCT TGC ACA GTG 
GAC CGG GAC ACC GTG TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT 
25 TAT TGG AGT GAA AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC 
CTC AAT GGG ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC 
GTG TGC ACC TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT 
GTC TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG 
TGC CTA CCC CAG ATT 

30 *• A DNA sequence according to claim 3 f which 

further comprises a 5' sequence which encodes a signal 
amino acid sequence. 

5 * A vector which incorporates a DNA sequence as 
claimed in any one of claims 2 to 4 and which is capable, 

35 when provided in a suitable host, of expressing the said 
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polypeptide. 

6. A vector according to claim 5 r which is a 
plasmid. 

7. a host transformed with a vector as claimed in 
claim 5 or 6. 

«.n ?<* * h ° St aOCOrding to Clalffi 7 < which is a mammalian 
cell line. 

d-fin^ , * f r ° OCSS prel>a " tion ° f » Polypeptide as 

defined in clam 1, which process comprises culturing a 
transformed host as claimed in claim 7 or 8 under such 
conditions that the said polypeptide is expressed. 

10. A pharmaceutical composition comprising a 
pharmaceutical^ acceptable carrier or diluent and. as an 
active principle, a polypeptide as claimed in claim l. 

11. A protein which has the amino acid sequence of 
the extraceliular domain of a human TNFo receptor, or a 
derivative thereof to which human TNFo is capable of 
binding, for use in a method of treatment of the human or 
animal body by therapy. 

20 12. A protein according to claim 11. for use in the 

treatment of rheumatoid arthritis. 

13. A protein according to claim 11 or 12, which is a 
polypeptide as defined in claim l. 
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